2 ), we noted that materials placed within the single-turn field-producing coil can survive with no physical damage. This is possible because the violent disintegration of the coil is entirely directed away from its axis.
These observations led us to investigate the feasibility of irradiating nuclear track emulsions to ionizing radiation in single-pulse megagauss fields. The purposes were twofold: a) to examine the possibilities for improving the accuracy of momentum, i.e., curvature, measurements of particle tracks in emulsion and, as a diagnostic method, b) to examine the field profile in the central volume of the magnetic field.
In de magnetic fields, which normally do not exceed 100 kG, the multiple Coulomb scattering of particles in nuclear track ernulsion dominates over the magnetic deflection.
<
In pulsed fields B = 500 kG, which can be generated in millisecond time intervals without coil destruction, the multiple scattering and magnetic deflection mechanisms become competitive. Theories for optimizing track information in this latter case have been given by Furth 3 ) and Kim 4 ) , who
showed that a significant improvement in the determination of particle momentum can be achieved in this intermediate regime when magnetic deflection and multiple Coulomb scattering are simultaneously evaluated. A magnetic field intensity in the megagauss range affects -2-magnetic deflection that dominate the multiple scattering of the particle. This permits the determination of particle momenta by curvature measurements alone, with the error in such measurements being determined primarily by the multiple scattering and measurable length of the particle track.
The Megagauss Generator
Any metallic conductor that comes into contact with a megagauss field will violently explode after no more than a few microseconds. The megagauss generator must be capable of building up the field before the coil disintegrates 5 • 6 ). For a capacitor discharge system, the quarter period must be of the order of 2 f.LSec, which is beyond the capability of most energy storage banks. The 60 kJ, 20 kV, 12 nH capacitor bank used in these experiments was specifically designed as a megagauss generator with high repetition rate. The destructive effects of the coil explosion are minimized by using light 6 weight coils which are allowed toexpand freely ).
Setup time as well as inductance are minimized by incorpora- 
ore ec n1ca e a1 s are g1ven 1n re s. an . Figure 4 shows the field profile along the beam path. The overall precision of the field measurement can be better than 2o/o.
Exposure of the Emulsions
Discs of 7 min diameter were fabricated from 300-J.llTI-thick
Ilford G-5 emulsion pellicles. A stack of 20 of these discs was placed in a light-tight cylindrical Mylar container with a wall thickness of 0.45 mm. This container fitted snugly inside the coil and was simply suspended by string to keep it in place after the coil had disintegrated. 
Analysis and Results
The radius of curvature p of a particle track was obtained in this experiment from the magnetic deflection of the particle <1> in path length 2. Our method was to measure the spatial coordinates of individual grains along the track separated by an optimal cell-distance t (defined below), using a three-coordinate, digitized microscope with 1 fJ.ill readout on all axes. The data were then fitted to a curve-fitting computer routine that gives the radius of curvature of the particle 1 s _traje ct9r y ab~ut its g~i<fing __ cente r_as v.re!l a~ it~_pi!ch_~ng~e, --~-·e. , __ angle between the particle is velocity and the magnetic field.
To make an estimate of the error in our measurements of curvature, we consider here the error in p when the deflection angle between the first and last t-cells are used to evaluate p. The fractional error in p is a(p)/p = a(<j>)/<j>, where <j> is the deflection of the particle in the magnetic field given by <1> = 0.03 B2(z/pc) radians.
( 1)
.. 
Outlook for Applications
In the present work it has been demonstrated that nuclear emulsions can be exposed in megagauss fields without physical damage, and that the momentum of charged particles can be determined to accuracies limited by the expected effeCts of multiple Coulomb scattering.
We believe it is quite striking that the radius of curvature of a 1 em track of a particle with momenta up to 10 GeV / c in a 1 megagauss field can be rneasured to an accuracy <'3%. This technique thus permits good momentum resolution in an emulsion volume typically 1 cm 3 ,
with the important assets of high spatial resolution, high density of recorded events, and high stopping power. Also, by allowing the curvature measurements to be made over distances 1 em and less, the '' \._1
•"
